Abstract The paranasal sinuses are air filled spaces. The process of development of paranasal sinuses begins prenatally. The agenesis of paranasal sinuses in an unusual clinical condition and that is mainly confined to the frontal sinus unilaterally. Combined aplasia of multiple sinuses is extremely rare along with hypoplasia of other sinuses. Agenesis of sphenoid sinus is also rare in incidence. We report a case of a 54 years old female, who presented with complains of persistent headache with nasal blockage and found to have combined aplasia of bilateral frontal and sphenoid sinus with hypoplasia of bilateral maxillary and ethmoid sinus with unusual age of presentation. The findings were confirmed on non-contrast computed tomography scan of paranasal sinuses.
Introduction
The paranasal sinuses are air filled spaces located within the bones of face and skull. The frontal sinus is absent at birth and develops after the age of 2 years. Frontal sinus is absent bilaterally in 3-4 to 10 % of population [1] . The sphenoid sinus gains its maximum size by late teenage years but shows variation in pneumatization. Agenesis of sphenoid sinus is also rare in incidence [2] . The maxillary sinus is the first sinus to develop amongst all and usually found to be less pneumatized in initial years of life. Combined aplasia of multiple sinuses is extremely rare along with hypoplasia of other sinuses. Earlier studies had reported that only 1-1.5 % of cases had agenesis of sphenoid sinus. We report a case of a 54 years old female, who presented with complains of persistent headache with nasal blockage and found to have combined aplasia of bilateral frontal and sphenoid sinus with hypoplasia of bilateral maxillary and ethmoid sinus with unusual age of presentation.
Case Report
A 54 years old female patient presented in our OPD with complains of persistent headache, occasional nasal blockage and post nasal discharge. Her complains used to persist throughout the day, aggravates in night and early morning and in cold season. She had already undergone medical treatment, many times earlier, but was temporarily relieved. No family history of similar complains was there. No past history of any nasal surgery, facial trauma or any systemic disease involving the skeletal system was found. On physical examination, deviation of nasal septum was noted towards right side with hypertrophy of bilateral inferior turbinate. The nasal cavity appears to be normal with normal facial appearance. On X ray PNS, right sided deviated nasal septum was noted with absence of both frontal sinuses and bilaterally small maxillary sinuses. Computed tomography was done, and Axial and Coronal scans showed right sided deviated nasal septum and spur causing impingement over inferior turbinate. The Concha appears normal with absent pneumatization of bilateral frontal sinus and sphenoid sinus with partially pneumatized ethmoid sinus and less of bilateral maxillary sinuses (Figs. 1, 2) with mild mucosal thickening in nasal cavity. Also on further evaluation, no other clinical abnormality was detected. The hematological and other laboratory findings are normal. The Sweat test for Cystic Fibrosis was also found to be normal. 
Discussion
The paranasal sinuses are found to have a great range of anomalies. The agenesis of paranasal sinuses is a rare entity which is found to effects the frontal sinus commonly (12 %) and maxillary sinus secondarily (5-6 %). The nasal mucosa evaginates from the nasal cavities in 3rd to 4th month of intrauterine life and later on the extension of the sinuses occurs after birth, along with the growth of fetal cranium [3] . The frontal sinus is absent at birth and develops after the age of 2 years. Growth of the sinus increases at the age of 6 years and continues until the late teenage years. It is the last one to develop among the paranasal sinuses. It has been reported that frontal sinus is absent bilaterally in 3-4 to 10 % of population [1] and the frequency is found to be quite high in Alaskan Eskimos(25 % males, 36 % females) and in Canadian Eskimos(43 % males, 40 % females) [3, 4] . In addition to it, the configuration and development of frontal sinus within each population also depends upon the constitutional (age, gender, hormones and craniofacial configuration) and the environmental factors (climatic conditions and local inflammation) [1, 5, 6] . As per the literature and previous researchers, it has been reported that the frequency of bilateral frontal sinus aplasia is extremely rare and occurs more in young females as compared to males [1, 3, 5] . Spaeth et al. [6] noticed that frontal sinus aplasia is found more in young women than men. The sphenoid sinus originates in sphenoid bones from the nasal embryonic linings and not from the out pouching of nasal mucosa. It shows variability of pneumatization and it may extend as far as the foramen magnum. Agenesis of sphenoid sinus is also a rare entity and only a few case reports are available in literature regarding it [2, 7, 8] . The agenesis of sphenoid sinus is an important finding and must be taken care of on patients undergoing transsphenoidal hypophysectomy. Previous case reports have shown that agenesis of sphenoid sinus occurs in 1-1.5 % of population. Degirmenci et al. studied approximately 4500 CT paranasal sinuses scans and found only 3 cases of sphenoid sinus agenesis over a period of 5 years [8] . The underdevelopment of paranasal sinuses was found in relation to the patients suffering from cystic fibrosis. Eggesbo et al. compared paranasal sinus anomalies in cystic fibrosis patients and non cystic fibrosis patients. In his case study of 126 patients, 4 % were found to have frontal sinus agenesis and 5 % having bilateral maxillary sinus aplasia but no case of sphenoid sinus aplasia was reported [9] . Although in some previous studies, the sphenoid sinuses are found to be small in cystic fibrosis patients. Hypoplasia of maxillary sinus is quite uncommon and often misdiagnosed as chronic sinusitis or neoplasm [10] and is seen unilaterally in 7 % and bilaterally in 2 % of adults. Various other clinical syndromes are found to be associated with agenesis of paranasal sinuses like Down's syndrome (hypoplasia of frontal sinus), craniosynostosis, and osteodysplasia (Melnick-Needles).
The uniqueness of our case is that the patient is an elderly female having combined aplasia of bilateral frontal and sphenoid sinus with hypoplastic ethmoid and maxillary sinuses whereas the previously reported cases are found in children and in young adults.
Conclusion
Awareness of paranasal sinus anomalies is important for a surgeon to avoid the possibility of intra-operative complications and plan accordingly for successful management strategies. We report a case of combined aplasia of frontal and sphenoid sinuses with hypoplasia of ethmoid and maxillary sinuses in an elderly female, which is a rare age of presentation.
